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Abstract
AIM
To compare mortality and time-to-surgery of patients 
admitted with hip fracture to our teaching hospital on 
weekdays vs  weekends. 
METHODS
Data was prospectively collected and retrospectively 
analysed for 816 hip fracture patients. Multivariate logistic 
regression was carried out on 3 binary outcomes (time-
to-surgery < 36 h; 30-d mortality; 120-d mortality), using 
the explanatory variables time-of-admission; age; gender; 
American Society of Anesthesiologist (ASA) grade; 
abbreviated mental test score (AMTS); fracture type; 
accommodation admitted from; walking ability outdoors; 
accompaniment outdoors and season. 
RESULTS
Baseline characteristics were not statistically different 
between those admitted on weekdays vs  weekends. 
Weekend admission was not associated with an 
increased time-to-surgery (P  = 0.975), 30-d mortality (P  
= 0.842) or 120-d mortality (P  = 0.425). Gender (P  = 
0.028), ASA grade (P  < 0.001), AMTS (P  = 0.041) and 
accompaniment outdoors (P  = 0.033) were significant co-
variates for 30-d mortality. Furthermore, age (P  < 0.001), 
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gender (P  = 0.011), ASA grade (P  < 0.001), AMTS (P  
< 0.001) and accompaniment outdoors (P  = 0.033) all 
significantly influenced mortality at 120 d. ASA (P < 0.001) 
and season (P  = 0.014) had significant effect on the odds 
of undergoing surgery in under 36 h.
CONCLUSION
Weekend admission was not associated with increased 
time-to-surgery or mortality in hip fracture patients. Demo-
graphic factors affect mortality in accordance with pre-
vious published reports.
Key words: Weekend; Hip; Fracture; Mortality; Season
© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.
Core tip: The weekend effect is gaining academic and 
political interest. It is important to consider departmental 
set ups that avoid potentially increased mortality in sick 
patients admitted on the weekend. Here we evaluate hip 
fracture patients admitted to a United Kingdom teaching 
hospital prior to the recent media and political interest, 
in a centre that had been commended for its care of hip 
fracture patients. There is no increased mortality in those 
admitted on a weekend - confirming that it is possible 
to negate a “weekend effect” with the appropriate 
infrastructure for hip fracture patients.
Mathews JA, Vindlacheruvu M, Khanduja V. Is there a weekend 
effect in hip fracture patients presenting to a United Kingdom 
teaching hospital? World J Orthop 2016; 7(10): 678-686 
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INTRODUCTION
Hip fractures related to fragility account for a significant 
clinical and economic burden on the NHS, especially in an 
ageing population. There are an estimated 70000 such 
fractures annually in the United Kingdom, commanding 
a cost of almost £2 billion a year[1]. These patients have 
a high prevalence of co-morbidities reflected by the 
high level of mortality associated with hip fractures - 
up to 10% of patients die within 30 d[2]. In recent years 
there have been many steps taken to optimise the 
quality of care in this group of patients. This includes the 
distribution of the joint British Orthopaedic Association 
(BOA)-British Geriatric Society (BGS) “blue book”[1], the 
setting up of the United Kingdom National Hip Fracture 
Database (NHFD)[3], the government initiative of a best 
practice tariff (BPT)[4], and recent publication of NICE 
guideline CG124[5].
The literature has highlighted some concern over 
the management of patients admitted over weekends, 
which represent periods of time involving lower staffing 
levels and potential shortfalls in care[6]. North American 
and Australasian studies have found patients with 
certain medical and surgical diagnoses admitted over the 
weekend had higher risk-adjusted mortality than patients 
admitted on weekdays[6-8]. This potential “weekend 
effect” may be exaggerated in teaching hospitals[7]. 
In addition, a recent Dr. Foster report suggested that 
within the United Kingdom, “access to treatment over 
a weekend is a weak link in the management of hip 
fractures”[9]. This observation must be addressed, as 
“early surgery” is associated with significantly reduced 
risk of mortality[10], and thus any delays linked to timing 
of admission may have important consequences.
Patients admitted with hip fracture often have 
multiple co-morbidities and can present with concomitant 
medical pathologies such as ischaemic heart disease, 
electrolyte imbalances, renal impairment and sepsis. The 
effective management of these, medical optimisation and 
access to timely surgery are key factors in the effective 
treatment of hip fractures and prevention of further 
complications. Thus, the objective of our study was to 
examine the potential “weekend effect” on patients 
presenting with acute fragility hip fracture to a United 
Kingdom teaching hospital. Our aim was to compare 
patients admitted on weekdays vs weekends to elucidate 
any differences in: (1) Time-to-surgery (within 36 h, or 
not); (2) 30-d mortality; and (3) 120-d mortality.
Our null hypothesis was that there would be no 
difference in time to surgery or mortality between 
weekday and weekend groups. In addition, we planned 
to analyse the effect of 9 other variables on the above 
outcomes: Age; gender; American Society of Anes-
thesiologist (ASA) grade; abbreviated mental test score 
(AMTS); fracture type; type of accommodation admitted 
from; walking ability outdoors; need for accompaniment 
outdoors and season.
MATERIALS AND METHODS
Between 1st April 2009 and 30th September 2011, 883 
patients were admitted to our hospital with primary 
fragility hip fracture. Hip fracture was defined as “a 
fracture occurring in the area between the edge of the 
femoral head and 5 cm below the lesser trochanter”. All 
these patients had detailed records prospectively created 
on the NHFD. We excluded those whose records were 
incomplete to avoid unknown confounders (missing data 
included details on where the patient was admitted from, 
preoperative mobility and cognitive status and adequate 
follow up). This left us a study sample of 816 patients 
with 100% complete datasets, who were all included 
in our study. The NHFD is an internet-based audit tool 
that collates a variety of details on patients admitted 
with acute hip fracture, including patient characteristics, 
fracture type, operative details and times of admission to 
A&E, admission to orthopaedic ward and time of surgery. 
Accurate dates of death were attained from electronic 
hospital patient records. The resulting dataset was then 
used to extrapolate accurate values for time-to-surgery 
(hours) and 30- and 120-d mortality rates. Of the 816 
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patients, 20 did not have surgery and thus were excluded 
from the analysis for time-to-surgery (n = 796).
Definitions 
Patients who were admitted to A and E from Monday 8:00 
AM and Friday 5:59 PM were placed in the “weekday” 
group. Those admitted between Friday 6:00 PM and 
Monday 7:59 AM were categorised as the “weekend” 
group, in line with the trust out-of-hours rota. 
Statistical analysis 
Baseline characteristics between the two groups were 
compared using Fisher’s exact test (for categorical co-
variates) or Mann - Whitney U test (for continuous co-
variates).
Logistic regression was carried out on 3 outcomes 
of interest (all binary outcomes), using 10 explanatory 
variables: (1) the proportion of patients receiving 
surgery in less than 36 h; (2) 30-d mortality; and (3) 
120-d mortality.
The co-variates used were: day of admission (weekday 
vs weekend); age; gender; ASA grade; AMTS; type of 
accommodation admitted from; type of fracture; ability 
to walk outdoors, need for accompaniment outdoors 
and season. Logistic regression models were fitted and 
the “Enter” method was used in the regression models 
to incorporate the time of week variable, as this was the 
main interest of the study; forward model selection was 
then applied to the remaining nine covariates in order to 
select the most parsimonious model. A P-value < 0.05 
was considered as significant. The statistical methods of 
this study were reviewed by Rebecca Harvey of the Centre 
for Applied Medical Statistics, University of Cambridge.
RESULTS
A total of 796 patients were included for the final analysis. 
The average age of these patients was 83.0 ± 8.7 years, 
with a gender ratio of 2.5:1 (581 females; 235 males). 
During the study period there were 581 admissions during 
weekdays and 235 during weekend periods. Baseline 
characteristics of the two groups were not statistically 
Table 1  Baseline characteristics, grouped by time of week admitted
Explanatory variable Classification Time of week
Weekday Weekend
Age, yr
mean (SD)
46.4-100.9
(P = 0.779)2
83.1 (8.4) 82.6 (9.3)
Gender Male 169 65
Female 412 170
(Female %) (P = 0.733)1 (70.90%) (72.30%)
ASA grade
median (IQR)
1-5
(P = 0.282)2
3 (1) 3 (1)
AMTS
median (IQR)
0-10
(P = 0.924)2
8 (5) 8 (5)
Fracture type Intertrochanteric 217 92
Intracapsular - displaced 287 99
Intracapsular - undisplaced 48 31
Subtrochanteric 29 13
(% Intracapsular-displaced) (P = 0.097)1 (49.40%) (42.10%)
Admitted from Own home 417 191
Other 110 44
(% Own home) (P = 1.00)1 (81.10%) (81.30%)
Ability to walk outdoors Wheelchair/bedbound/electric buggy 173 65
Never goes outdoors
Two aids 54 20
One aids 154 60
No aids 200 90
(% Wheelchair, etc.) (P = 0.780)1 (29.80%) (27.70%)
Accompaniment outdoors Wheelchair/bedbound/electric buggy 88 31
Never goes outdoors
  Yes 193 86
  No 300 118
(% Wheelchair, etc.) (P = 0.604)1 (15.10%) (13.20%)
Season Spring 133 61
Summer 183 54
Autumn 160 73
Winter 105 47
(% Winter) (P = 0.108)1 (18.10%) (20.00%)
Time of week Weekday 581 0
Weekend 0 235
1Fisher’s Exact test; 2Mann-Whitney U test. SD: Standard deviation; IQR: Interquartile range.
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Table 2  Time-to-surgery and mortality and of patients admitted 
with hip fracture, grouped and compared by time of week
Outcome variable Classification Time of week
Weekday Weekend
Time to surgery < 36 h 334 138
(n = 796) > 36 h 233 91
(%< 36 h) P > 0.05 (58.90%) (60.30%)
30-d mortality No 548 224
(n = 816) Yes 33 11
(%Yes) P > 0.05 (5.70%) (4.70%)
120-d mortality  No 497 207
(n = 816) Yes 84 28
(%Yes) P > 0.05 (14.50%) (13.50%)
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different in any of the measured fields (Table 1). The most 
common type of fracture seen during our study period 
was the intracapsular and displaced neck of femur fracture 
(n = 386; 47.9%). Most patients (n = 662; 70.9%) were 
living in their own home and around a third (n = 290; 
35.6%) of patients walked outdoors without the use of 
aids prior to injury. 
None of the outcome measures were significantly 
different between the weekday and the weekend groups 
(Figure 1 and Table 2).
Outcome 1 - Time-to-surgery < 36 h (Table 3)
There was statistically no difference in the odds of time-
to-surgery being less than 36 h between weekend 
and weekday patients (P = 0.975). As ASA increases 
by one unit, the expected odds of having a time-to-
surgery of less than 36 h are reduced by 32% (P = 
0.001; 95%CI: 0.54, 0.85) (Figure 2). The season also 
has a significant effect on undergoing surgery within 36 
h (P = 0.014). Patients who were admitted in spring, 
summer or autumn all have greater odds of having 
a time to surgery of less than 36 h compared to the 
patients admitted in winter.
Outcome 2 - 30-d mortality 
There was statistically no difference in the odds of 
mortality within 30 d between hip fracture patients 
admitted during the weekdays vs weekends (P = 0.842) 
(Table 4). ASA was a strongly significant covariate in 
this model. As ASA grade increases by one unit, it is 
expected that the odds of dying by 30 d to be almost 2.7 
times greater (P < 0.001) (Figure 2). Male patients had 
higher odds of mortality at 30 d than female patients 
[odds ratio (OR) 2.12; 95%CI: 1.09, 4.15] (Figure 3). 
It is expected that the 30-d mortality odds are lower 
as AMTS increases by one unit (P = 0.041); as AMTS 
increases by 1, the odds of dying at 30 d are reduced by 
10% (95%CI: 0.81, 1.00) (Figure 4). Patients requiring 
accompaniment outdoors (P = 0.015) and those using a 
wheelchair or never go outdoors (P = 0.011) both have 
higher odds of mortality at 30 d compared with those 
who do not need any accompaniment outside (Figure 
5). Wheelchair-bound patients have the greatest odds 
relative to those not requiring accompaniment outdoors 
- they are expected to have 5 times the odds of 30-d 
mortality. Other co-variates were not significant on this 
outcome.
Outcome 3 - 120-d mortality 
There is no difference in odds of 120-d mortality 
between the weekend and the weekday groups (P-value 
= 0.425) (Table 4). As ASA increases by one unit, we 
would expect the odds of 120-d mortality to be 2 times 
greater (P < 0.001) (Figure 2). At 120 d, male patients 
have greater odds of dying but the expected increase in 
odds is lower than at 30 d. Male patients are expected 
to have 1.85 greater odds of mortality at 120 d (95%CI: 
1.15, 2.98) (Figure 3). As AMTS increases by a unit, 
it would be expected that the odds of death at 120 d 
decrease by around 11% (P = 0.001) (Figure 4).
As age increases by one year, the odds of dying 
at 120 d are 1.06 times greater, i.e., an age increase 
of one year yields a 6% increase in 120-d mortality 
(95%CI: 1.03, 1.10). Patients who require a wheelchair 
to go outdoors or patients who don’t go outside have 
more than twice the odds of 120-d mortality than 
patients who don’t need accompaniment outdoors (P 
= 0.022) (Figure 5). There is however statistically no 
Table 3  Estimated model coefficients for the multivariate 
logistic regression model - time to surgery
Outcome 1 Time to surgery (< 36 h) n  = 796
Variable Level OR 95%CI P -value
ASA grade 1-5 0.68 0.54, 0.85 0.001
Season Winter (reference) 0.014
Spring 1.89 1.21, 2.94 0.005
Summer 1.7 1.11, 2.61 0.014
Autumn 1.9 1.23, 2.92 0.004
Time of week Weekday (reference)
Weekend 1.01 0.73, 1.39 0.975
ASA: American Society of Anesthesiologist.
30 d mortality 120 d mortality Time to surgery (< 36 h)
Weekday Weekend     Weekday  Weekend     Weekday Weekend
Outcome
100
  80
  60
  40
  20
    0
%
Figure 1  There was no significant difference in time-to-surgery < 36 h (P 
= 0.975) 30-d mortality (P = 0.842) or 120-d mortality (P = 0.425) between 
acute hip fracture patients admitted on weekdays (red bars) vs weekends 
(grey bars). All P-values derived from logistic regression model.
Mathews JA et al . Factors affecting mortality following hip fracture
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difference in odds of dying between non wheelchair 
bound patients who need accompaniment outdoors and 
patients who do not require accompaniment outdoors. 
Other co-variates were not significant on this outcome
DISCUSSION
This study examines the potential weekend effect in 
patients with a hip fracture in a single teaching hospital 
within the United Kingdom; it reveals no statistical 
difference in either 30- or 120-d mortality between 
patients admitted to our tertiary referral hospital on 
weekdays vs weekends. In addition, patients admitted 
on the weekend were equally likely to undergo surgery 
within 36 h.
Hip fractures represent a common and serious 
injury in older people. Surgery is the main stay of 
treatment, with over 98% of patients undergoing 
operative fixation[3]. The association of early surgery 
with lower mortality rates in these patients has been 
widely published[10]. Whilst national NICE guidelines 
recommend that surgery be performed “on the day 
of, or the day after admission”[5], the government has 
introduced the “BPT”[4]. The BPT offers hospitals a 
£1335 “bonus” payment per hip fracture patient that is 
managed according to a set of quality indicators, which 
include performing surgery within 36 h of admission, in 
combination with orthogeriatric led medical care in the 
acute phase and secondary fracture prevention. The 
BPT aims to financially incentivise best clinical practice 
in hip fracture management and thus enable targeted 
investment back into local hip fracture services. Ac-
cordingly, it has become a target for orthopaedic 
departments across the country to achieve surgery with-
in the 36-h window and thus we chose that cut-off for 
this study.
Previous studies
Admissions over the weekend and other out-of-
hour periods have been associated with undesirable 
Table 4  Estimated model coefficients for the multivariate logistic regression model - mortality
Outcome 2 30-d mortality n  = 816 Outcome 3 120-d mortality n  = 816
Variable OR 95%CI P -value OR 95%CI P -value
Gender Female (reference) Female (reference)
Male 2.12 1.09, 4.15 0.028 Male 1.86 1.15, 2.99 0.011
ASA grade 1-5 2.68 1.55, 4.62 < 0.001 1-5 2.03 1.39, 2.95 < 0.001
AMTS  0-10 0.9 0.81, 1.00 0.041  0-10 0.89 0.83, 0.95 0.001
Age (yr) 46-101 1.06 1.03, 1.10 < 0.001
Accompanied No (reference) 0.033 No (reference) 0.033
outdoors Yes 4.22 1.32, 13.47 0.015 Yes 1.29 0.70, 2.36 0.423
Wheelchair/bedbound/electric 
buggy/does not go out
5.14 1.46, 18.09 0.011 Wheelchair/bedbound/electric 
buggy/does not go out
2.22 1.12, 4.38 0.022
Time of week Weekday (reference) Weekday (reference)
Weekend 0.93 0.44, 1.94 0.842 weekend 0.82 0.50, 1.34 0.425
AMTS: Abbreviated Mental Test Score; ASA: American Society of Anesthesiologist.
30 d mortality 120 d mortality Time to surgery (< 36 h)
1      2      3    4/5      1      2      3    4/5       1     2      3    4/5
ASA grade
100
  80
  60
  40
  20
    0
%
Figure 2  American Society of Anesthesiologist grade of patients admitted 
with hip fracture had a significant effect on 30-d mortality (P < 0.001), 120-d 
mortality (P < 0.001) and time to surgery (P = 0.001). As ASA increased, 
the mortality rate at 30- and 120-d increased, whilst the percentage of patients 
undergoing surgery within 36 h decreased. Percentages are expressed as means. 
All P-values derived from logistic regression model. ASA: American Society of 
Anesthesiologist.
30 d mortality 120 d mortality
Female           Male              Female         Male
Gender
100
  80
  60
  40
  20
    0
%
Figure 3  Gender of patients admitted with acute hip fracture had a 
significant influence on 30-d mortality (P = 0.028) and 120-d mortality (P 
= 0.011), with males having an increased risk of death at the two time cut-
offs. Percentages are expressed as means. All P-values derived from logistic 
regression model.
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delays in investigations and procedures for certain 
conditions. A report recently published by the Agency 
for Healthcare Research and Quality (AHRQ) suggested 
that patients admitted over the weekend in the United 
States had significantly longer waits for various major 
procedures[11]. The 2011 Dr. Foster report highlighted 
that there may be significant delays to hip fracture 
surgery associated with timing of admission in the 
United Kingdom, highlighting that many trusts are 
significantly worse at operating at the weekend[9].
In addition, past research has shown that weekend 
admission is associated with increased mortality in 
certain diagnoses, attributing their findings to lower 
staffing levels and unreliable access to clinical services. 
Studies from Canada, United States and Australia 
have shown patients with ruptured abdominal aortic 
aneurysm (AAA)[6], pulmonary embolism[6], duodenal 
ulcers[7] and ischaemic heart disease[7,8] have a 
significantly increased risk of mortality if admitted 
during the weekend rather than weekday. More recently, 
evidence of a weekend effect for emergency conditions 
has also been reported in the United Kingdom[12]. These 
studies did not observe an increase in mortality in hip 
fracture patients. However, a Danish study looking at 
600 patients presenting with acute hip fracture, did 
find a significantly higher rate of mortality for those 
admitted over holiday periods[13], another time group 
with limitations in human resources. One previous 
study has observed a potential weekend effect for hip 
fracture patients in a different United Kingdom teaching 
hospital[14]. However, following reports of no weekend 
effect at national level in the United States[15], it was 
clear that this may not be the case at other similar 
United Kingdom institutions and it is essential that this 
is shown.
Interpretation of results
Our data shows that being admitted with a hip fracture 
on the weekend has no negative impact on whether 
patients undergo surgery within 36 h, at our centre. 
This is likely to be due to the fact this hospital runs a 
dedicated trauma list, with an allocated anaesthetist 
and on call theatre radiographer 7 d/wk. In centres 
where this in not available, the potential improvement 
in surgical delay with the addition of extra trauma 
theatre time has been emphasized[16,17]. In addition 
we have a trauma nurse specialist heavily involved 
with the management of patients and organisation of 
trauma lists on every Saturday, in addition to weekdays. 
Despite these resources available, we found that around 
16% of our cases are still delayed whilst awaiting 
trauma list space underlining the considerable room 
for further improvement[3]. Indeed, only around 60% 
of patients achieve surgery within 36 h - however, this 
is a relatively new target that was introduced in April 
2010, and the NHFD report shows this number to be 
improving nationwide since then[3].
Our study also reveals an inverse relationship 
between the ASA grade and the time to surgery. This 
probably translates to patients with more co-morbidities 
requiring longer to undergo appropriate tests prior 
to transfer and achieve pre-operative optimization. 
Indeed, the NHFD report for 2010-2011 suggested that 
almost 1/3 of the fragility hip fracture patients in the 
United Kingdom who did not receive an operation within 
36 h were delayed because they were awaiting medical 
review, investigation or stabilization[3]. The number 
of patients falling into this group may be greater on 
weekends in some smaller United Kingdom centres 
where there are potentially only one or two general 
medical registrars on site; our centre is fortunate to 
have subspeciality medical registrars (e.g., cardiology, 
respiratory) on call as well during the weekends. Thus 
speciality review and special investigations may have 
a greater probability of being achieved on admission, 
30 d mortality 120 d mortality
0 1 2 3 4 5 6 7 8 9 10     0 1 2 3 4 5 6 7 8 9 10
AMTS
100
  80
  60
  40
  20
    0
%
Figure 4  As Abbreviated Mental Test Score increased, 30-d mortality (P = 
0.041) and 120-d mortality (P = 0.001) decreased in patients admitted with 
acute hip fracture. Percentages expressed as means. All P-values derived 
from logistic regression model. AMTS: Abbreviated Mental Test Score.
30 d mortality 120 d mortality
No          Yes    Wheelchair         No          Yes     Wheelchair
Accompaniment outdoors
100
  80
  60
  40
  20
    0
%
Figure 5  Requirement for accompaniment outside in hip fracture patients 
significantly influenced 30-d (P = 0.033) and 120-d mortality (P = 0.033). At 
30 d, patients who are wheelchair bound, bedbound or do not go outside have a 
higher risk of death than those requiring no accompaniment outdoors, at 30 d and 
120 d. In addition, patients requiring accompaniment outdoors have a higher at 
30-d mortality than those who do not (P = 0.015), but this difference is abolished 
by 120 d (P = 0.423). Percentages are expressed as mean. All P-values derived 
from logistic regression model.
Mathews JA et al . Factors affecting mortality following hip fracture
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which could reduce potential delays in optimisation for 
surgery.
Interestingly, we found that patients admitted 
during spring, summer or autumn were statistically 
more likely to go for surgery within 36 h than those 
who presented in winter. Higher fracture rates during 
winter have been reported for various types fracture 
in the United Kingdom, including hip fractures[18,19]. It 
may be that patients admitted with hip fracture over 
winter are more likely to have an acute medical illness 
which has predisposed them to an increase risk of falls. 
Additionally, adverse weather conditions may have led 
to an increase in other non hip fractures, which may be 
reflected by longer time-to-surgery for patients in our 
study.
Our model did not find any significant difference 
in 30- or 120-d mortality between those admitted on 
weekends when compared with weekday admissions, 
supporting the null hypothesis. However, logistic 
regression of our data revealed that patients who were 
older, male, or had a higher ASA grade or lower AMTS 
at admission had a significantly higher risk of mortality, 
which correlates with previous observations[20]. In 
addition, those who were wheelchair bound or did not 
go outside had a significantly increased odd of mortality, 
which may reflect the severity of co-morbidities in 
these patients. Baseline characteristics were not dif-
ferent between the two groups. Early surgery following 
hip fracture has been shown to significantly reduce 
morbidity and mortality when compared with delayed 
surgery[13]. Thus, the fact there was no statistical 
difference between weekday and weekend groups in 
time-to-surgery within 36 h, nor mortality, suggests 
the outcomes are likely to be linked in our study. Whilst 
significant blood loss following hip fracture has been 
reported[21], and such injuries may occur as a result 
of cardiorespiratory deterioration, it is not a diagnosis 
that is as susceptible to delays in definitive treatment 
as those mentioned above that do exhibit a weekend 
effect. These diagnoses, such as ruptured AAA, PE, 
and MI would be expected to have a much faster, more 
dramatic effect on haemodynamic stability. 
Messages for clinicians and policy makers
Our data reveals that the overall 30-d mortality for 
patients presenting with hip fractures to our unit 
between April 2009-September 2011 was 5.4%. This is 
notably better than the widely reported figure of 10%[3]; 
this lower rate has been previously acknowledged and 
commended[22]. We have an established orthogeriatric 
service which directs peri- and post-operative medical 
optimisation of these patients. Regular medical input 
by such a team allows a continuity of care not afforded 
by previous systems where issues were dealt with by 
the on-call medical registrar of the day. In addition, 
our multidisciplinary rehabilitation team includes 
regular input from trauma nurse specialists, and 7 
d/wk physiotherapy and occupational therapy service, 
with emphasis placed on providing falls assessment 
and commencing bone protection medication during 
the admission. This highlights the potential positives of 
adhering to the indicators set out by the BPT[4]. 
The aim of the BPT, which offers £1335 more 
than base tariff per case, is to financially incentivise 
best clinical practice in hip fracture management and 
thus enable targeted investment back into local hip 
fracture services. This should “stimulate better quality 
service provision which is more cost effective”[4]. Our 
findings suggest that such funding would be well spent 
in developing additional trauma theatre time and 
further enhancing services over the weekend including 
physiotherapy, orthogeriatrics, trauma anaesthetists 
and theatre radiographers. Whilst guidelines encourage 
surgery to be performed during “normal working hours”, 
there may be an argument to routinely extend the 
length of trauma lists to the twilight period to achieve 
better outcomes and aid qualification for the economic 
incentive described above. 
Limitations 
Our study does have limitations. The NHFD is an 
internet-based data collection system that was set up in 
2007 following the long term success of databases such 
as the Scottish Hip fracture audit[23]. It collates a wealth 
of information making it a powerful clinical audit tool, 
especially as data is collected prospectively. As with any 
database the information available is subject to error 
during data entry. Some fields such as were missing for 
certain patients resulting in exclusion of patients from 
our study. Importantly, baseline characteristics were not 
statistically different between weekday and weekend 
groups, either prior to or following exclusion though. 
The risk of future missing data has been minimised 
by appointment of an elderly trauma nurse specialist 
whose role includes ensuring accuracy, appropriateness 
and completeness of database entries. 
We chose to maximise the number of patients 
we could analyse by including all patients who we 
could ascertain 120-d mortality data. In addition, it 
was necessary to amalgamate some groups to allow 
analysis, as individual groups (e.g., those with ASA 
4 or 5) would not have contained sufficient patients 
otherwise. Future studies should aim to explore if any 
difference exists in the longer term, for instance at 1 
year, and should be of sufficient size to have adequate 
numbers in each category for analysis.
Future work 
The management of hip fracture and resources avail-
able at different trusts vary considerably; it was the 
recognition of this fact which initiated the immense 
nationwide effort towards clinical governance outlined 
in this paper. Accordingly, it would be naïve to infer that 
the findings described at our tertiary referral centre 
hold true for all other hospitals in the United Kingdom. 
Previous studies have suggested that weekend effects 
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are amplified in teaching hospitals[7]. This may not 
be the case in hip fracture surgery, if indeed there is 
a weekend effect to be found in other hospitals. The 
NHFD does however represent a useful instrument with 
which to analyse this potential weekend effect on a 
national basis, perhaps including a comparison between 
outcomes at teaching vs district general hospitals, as 
has previously been done in other countries[7]. 
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COMMENTS
Background
The weekend effect is gaining academic and political interest. Here we evaluate 
hip fracture patients admitted to a United Kingdom teaching hospital prior to 
the recent media and political interest, in a centre that had been commended 
for its care of hip fracture patients. Departments in the United Kingdom are 
encouraged to aim to medically optimise and operate on all hip fracture patients 
within 36 h if medically stable. However, hospitals around the country are very 
heterogeneous in their infrastructure. It is important to consider departmental 
set ups that avoid potentially increased mortality in sick patients admitted on 
the weekend. 
Research frontiers
The weekend effect refers to the differential on mortality between patients 
admitted on a weekday with a given diagnosis, when compared with those 
admitted on a weekend with the same diagnosis. It is encouraged that hip 
fracture patients are operated on within 36 h of admission in the United 
Kingdom. This is financially incentivized as this time target is one of the criteria 
for the best practice tariff (BPT) (see terminology). 
Innovations and breakthroughs
Whilst large population studies are incredibly useful at exploring the presence 
of weekend effect within a whole system, it is also important to check for 
its presence within heterogeneous departments within that overall system. 
This allows comparison and elucidation of potential targets to attenuate such 
differences. This study shows no weekend effect at this United Kingdom 
teaching hospital for hip fracture patients, in contrast with findings from 
other teaching hospitals. Increased orthogeriatrics involvement and 7 d/wk 
orthopaedic trauma lists are likely factors that negate the weekend effect.
Applications
Departments should explore the weekend effect in their departments to highlight 
areas for service improvement. 
Terminology
BPT - the United Kingdom government has introduced the BPT. The BPT offers 
hospitals a £1335 “bonus” payment per hip fracture patient that is managed 
according to a set of quality indicators, which include performing surgery within 
36 h of admission, in combination with orthogeriatric led medical care in the 
acute phase and secondary fracture prevention. The BPT aims to financially 
incentivise best clinical practice in hip fracture management and thus enable 
targeted investment back into local hip fracture services.
Peer-review
Authors compared mortality and time-to-surgery of patients admitted with 
hip fracture to their teaching hospital on weekdays vs weekends. As an 
observational report, it is an interesting study of weekend effect on hip fracture 
patients. Experiments are generally well conducted and the manuscript is well 
written.
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